We have uploaded data on Open Science Framework. Data of all five studies are available at <https://osf.io/6dcgs/>.

Introduction {#sec001}
============

Self-esteem has been a popular topic in psychology for many decades \[[@pone.0183958.ref001]--[@pone.0183958.ref005]\]. Researchers have found that self-esteem---defined as a person\'s sense of self-worth---is closely associated with well-being and a number of other adaptive outcomes. Despite the well-developed literature on self-esteem and its correlates, a key shortcoming is that majority of the studies have focused on self-esteem at the individual level (personal self-esteem, PSE) and more recently at the collective level (collective self-esteem, CSE). However, there is a lack of research on self-esteem at the relational level (relational self-esteem, RSE).

This is an important gap that needs to be filled given that individuals derive their sense of self-worth from multiple sources such as one\'s personal attributes, one\'s relationships with significant others, and one\'s membership in social groups \[[@pone.0183958.ref006]--[@pone.0183958.ref008]\]. By focusing mostly on PSE and to a lesser extent on CSE, not much is known about how the three types of self-esteem predict key outcomes especially when juxtaposed against each other.

One of the most important outcomes associated with self-esteem is subjective well-being \[[@pone.0183958.ref009]--[@pone.0183958.ref011]\]. It pertains to people\'s perceptions of their life quality which can involve cognitive evaluations (i.e., life satisfaction) and emotional reactions (i.e., positive affect) \[[@pone.0183958.ref012]\].

In an investigation of self-esteem and life satisfaction among 13,118 college students in 31 nations, Diener and Diener \[[@pone.0183958.ref009]\] found that self-esteem was moderately correlated with life satisfaction, though the strength of this association varied across cultures. Self-esteem was also found to be associated with other indicators of subjective well-being, such as positive and negative affect \[[@pone.0183958.ref013]\], meaning in life \[[@pone.0183958.ref014]\], and subjective vitality \[[@pone.0183958.ref015]\].

Three types of self-esteem {#sec002}
--------------------------

The self can be conceptualized and measured at multiple levels. According to social identity theory, self-esteem can be derived from both the personal self and the social self \[[@pone.0183958.ref016]\]. The personal self refers to self-concept derived from one\'s unique traits and attributes that differentiate a person from others. Under the social self, we can further differentiate between the relational and the collective self \[[@pone.0183958.ref017], [@pone.0183958.ref018]\]. The relational self pertains to aspects of the self-concept that are rooted in interpersonal attachments and that consists of aspects shared with significant others (e.g., family, friends) and define one\'s roles in those relationships. The collective self refers to aspects of the self derived from membership from social groups (e.g., ethnic group). Numerous studies have shown that these three types of self-concept are empirically distinguishable from each other and have distinct effects on a wide range of psychological phenomena \[[@pone.0183958.ref008], [@pone.0183958.ref018]\].

Paralleling the three types of self-concept, it has also been found that people can evaluate their self-worth at the personal, relational, and collective level \[[@pone.0183958.ref006]\]. PSE is implicated when people derive their sense of self worth from their personal attributes such as their abilities and talents \[[@pone.0183958.ref001]\]. RSE pertains to self-worth derived from one\'s relationships with significant others such as family and friends \[[@pone.0183958.ref019], [@pone.0183958.ref020]\]. CSE pertains to self-worth derived from membership in larger social groups \[[@pone.0183958.ref021], [@pone.0183958.ref022]\].

Self-esteem and subjective well-being {#sec003}
-------------------------------------

The literature on self-esteem suggests a strong link between self-esteem and subjective well-being. This linkage, however, varies with the type of self-esteem examined. For example, a large literature has demonstrated the positive role of PSE in promoting subjective well-being \[[@pone.0183958.ref009], [@pone.0183958.ref023], [@pone.0183958.ref024]\]. In addition, culture has been found to shape the strength of the association between PSE and subjective well-being. PSE was found to be correlated more strongly with life satisfaction in individualistic than in collectivistic societies \[[@pone.0183958.ref009], [@pone.0183958.ref025]\]. Individuals from individualistic cultures may put greater emphasis on their unique traits and personal attributes, which makes PSE more salient. In contrast, individuals in collectivist cultures may put greater emphasis on the relational and collective aspects of the self \[[@pone.0183958.ref026]\]. It is essential to clarify which type of self-esteem is beneficial for subjective well-being in collectivist cultures.

Crocker and her colleagues have extended self-esteem research from the individual level to collective level and investigated the link between CSE and subjective well-being \[[@pone.0183958.ref027]\]. According to social identity theory \[[@pone.0183958.ref028]\], the collective is an essential aspect of the self, and therefore evaluation of the collective self would contribute to subjective well-being. Indeed, they found that CSE was positively associated with well-being among White, Black, and Asian college students in the United States; however, when controlling for PSE, the relationship of CSE with well-being became nonsignificant for Whites, small for Blacks, and moderate to strong for Asians \[[@pone.0183958.ref027]\]. This suggests that culture may play a key role in determining the salience of the different types of self-esteem.

Bettencourt and Dorr \[[@pone.0183958.ref029]\] showed that CSE mediated the relation between allocentrism (defined as individual differences in collectivism) and subjective well-being among U.S. college students. In addition, the association between CSE and subjective well-being was also demonstrated among Chinese youth and adults, but CSE only explained a very small amount (i.e., 1%) of the variance in life satisfaction when controlling for PSE \[[@pone.0183958.ref030]\]. Furthermore, a recent study showed that the link between CSE and subjective well-being was mediated and accounted for by PSE \[[@pone.0183958.ref031]\]. These findings suggest that CSE is predictive of subjective well-being, but the prediction is rather weak when controlling for PSE among both Westerners and Asians.

Compared to the more extensive research on PSE and CSE, fewer studies examined the association between RSE and subjective well-being. The relational self is even more salient than the collective self, especially among collectivist cultures given their strong emphasis on the family \[[@pone.0183958.ref032]\]. Based on social identity theory \[[@pone.0183958.ref028]\], if the relational self is an important aspect of one's selfhood, then one's evaluation of therelational self should be related to subjective well-being. Unfortunately, most of the existing evidence is indirect at best. Although there are very few studies on RSE per se, existing research on social relationships has accumulated a strong body of evidence pertaining to the importance of interpersonal attachments in enhancing well-being \[[@pone.0183958.ref033]\]. For example, studies have shown that individuals who felt more related and connected to significant others such as their family and friends were more likely to exhibit optimal functioning \[[@pone.0183958.ref034], [@pone.0183958.ref035]\]. Numerous studies have also shown that individuals who have a secure attachment with their parents had higher levels of psychological well-being \[[@pone.0183958.ref036], [@pone.0183958.ref037]\].

Kwan and her colleagues \[[@pone.0183958.ref038]\] found that PSE and relationship harmony had an additive effect on predicting life satisfaction. Relationship harmony pertains to achieved mutuality and the degree of harmony for relationships with significant others. This finding on relationship harmony indicates that close relationships may boost subjective well-being. However, their study did not examine whether individuals can maintain self-esteem through close relationships to further improve their subjective well-being.

One of the few studies that directly examined RSE found that RSE was correlated with multiple indicators of well-being (e.g., positive affect, meaning in life, depression) and these associations held even when controlling for PSE \[[@pone.0183958.ref039]\]. However, a shortcoming of this study was that it was conducted with a sample of vulnerable children (i.e., children affected by parental HIV) so that the findings may not necessarily be generalizable to other populations. In addition, although PSE was partialled out, this study did not consider the potential explanatory power of CSE in accounting for variance in subjective well-being. The predictive power of RSE might have been overestimated in the absence of CSE.

The present study aimed to fill these gaps and investigated the roles of PSE, RSE, and CSE in promoting subjective well-being. The findings will help us gain a comprehensive understanding of the relationship between self-esteem and subjective well-being. If RSE and CSE do have effects on subject well-being, independent of PSE, then subjective well-being research may need to be expanded to include multiple aspects of the self.

Overview of the present studies {#sec004}
-------------------------------

The aim of the current research was to investigate the roles of PSE, RSE, and CSE in subjective well-being. We examined whether PSE, RSE, and CSE would have additive, positive effects on subjective well-being. Our studies were conducted with Chinese samples. Chinese collectivistic culture emphasizes the pursuit of self-esteem in the context of close relationships \[[@pone.0183958.ref026], [@pone.0183958.ref040]\]. Moreover, research among Chinese populations has revealed that individuals are more likely to be motivated by the relational self than the collective self \[[@pone.0183958.ref007]\]. We therefore hypothesized that in addition to PSE, RSE would be a significant predictor of subjective well-being, but CSE would not be associated with subjective well-being.

We conducted five studies to test our hypotheses about the relations between self-esteem and subjective well-being. Study 1 aimed to replicate previous research \[[@pone.0183958.ref039]\] by examining whether RSE can account for additional variance in well-being after accounting for PSE. We conducted a survey to examine intercorrelations among PSE, RSE, and three indicators of subjective well-being (i.e., life satisfaction, positive affect, and meaning in life). Study 2 tested CSE in addition to PSE and RSE as predictors for two indicators of subjective well-being (i.e., meaning in life, subjective vitality). Study 3 examined PSE, RSE, and CSE as predictors for two other indicators of subjective well-being (i.e., life satisfaction, happiness). Moreover, we tested whether the effects of self-esteem on subjective well-being held when controlling for independent and interdependent self-construal, because extant research suggests that self-construal, as a closely related construct to self-esteem, contributes to better well-being \[[@pone.0183958.ref038], [@pone.0183958.ref041]\]. Study 4 aimed to replicate the findings in Study 3 by showing that self-esteem predicts subjective well-being (i.e., life satisfaction, positive affect) when controlling for independent and interdependent self-construal. Study 5 was a longitudinal study that followed participants for a month and examined whether PSE, RSE, and CSE would predict long-term life satisfaction even when controlling for prior levels of life satisfaction. Across the five studies, we included multiple indicators of subjective well-being, including life satisfaction, positive affect, meaning in life, subjective vitality, and happiness. If the five studies using different indicators of well-being can provide convergent evidence, we would have stronger confidence in the effects of the three types of self-esteem on subjective well-being.

Considering three types of self-esteem were associated with each other and used as predictors in the five studies, we examined whether there would be a multicollinearity problem by using an index of tolerance statistics. A tolerance value of less than 0.20 indicates a potential multicollinearity problem \[[@pone.0183958.ref042]\]. The tolerance statistics were higher than .28 in all five studies, suggesting that multicollinearity is not an issue in the current analyses.

Study 1 {#sec005}
=======

The goal of Study 1 was to examine associations of PSE and RSE with various indicators of well-being such as life satisfaction, positive affect, and meaning in life. We predicted that both PSE and RSE would be positively associated with life satisfaction, positive affect, and meaning in life. More importantly, RSE would predict the three outcomes, even after accounting for the variance associated with PSE.

Method {#sec006}
------

The Ethics Committee in Department of Psychology at University of Macau has approved this study (approval number: 2015--23).

### Participants {#sec007}

The sample included 179 college students in Macau, China (94 women, with average age 18.99, *SD* = 1.214) who participated in the study in exchange for course credit.

### Materials and procedures {#sec008}

Participants completed the survey online. After providing informed consent, participants completed a survey containing measures on the constructs.

As a measure of PSE, participants completed the 10-item Rosenberg Self-Esteem Scale \[[@pone.0183958.ref001]\] which measured global sense of personal worth (e.g., "I feel that I have a number of good qualities"). Participants answered the items on a 4-point Likert scale ranging from 1 (strongly disagree) to 4 (strongly agree). Items were averaged, with a higher score indicating higher PSE. (α = .72)

RSE was assessed with the 8-item Relational Self-Esteem Scale \[[@pone.0183958.ref039]\] which measured a sense of self-worth pursued through relationships with significant others (e.g., "I am proud of my family"). Participants answered the items on a 4-point Likert Scale ranging from 1 (strongly disagree) to 4 (strongly agree). Items were averaged, with a higher score indicating higher RSE (α = .85).

Life satisfaction was measured with the 5-item Life Satisfaction Scale \[[@pone.0183958.ref043]\] which measured overall satisfaction with one's own life (e.g., "I am satisfied with my life"). Participants answered the items on a 7-point Likert scale ranging from 1 (*strongly disagree*) to 7 (*strongly agree*). Items were averaged, with a higher score indicating higher life satisfaction (α = .84).

Positive affect was measured with the 10-item positive affect subscale of the Positive and Negative Affect Schedule \[[@pone.0183958.ref044]\] which measured 10 different positive moods (e.g., "enthusiastic"). Participants answered the items on a 5-point scale ranging from 1 (*slightly or not at all*) to 5 (*very much*). Items were averaged, with a higher score indicating more positive affect (α = .90).

Meaning in life was measured with the 5-item presence of meaning subscale of the Meaning in Life Questionnaire which measured the presence of meaning or purpose in a person's life (e.g., "I understand my life's meaning") \[[@pone.0183958.ref014]\]. Participants answered the items on a 5-point scale ranging from 1 (*strongly disagree*) to 7 (*strongly agree*). Items were averaged, with a higher score indicating more meaning in life (α = .78).

All instruments were administered in Chinese. The Chinese versions of the instruments have shown good psychometric properties in previous studies \[[@pone.0183958.ref040], [@pone.0183958.ref045], [@pone.0183958.ref046]\]. Cronbach's alphas of the instruments in the current study also indicate acceptable reliabilities.

Results and discussion {#sec009}
----------------------

The descriptive statistics and correlations between the predictors and subjective well-being in Study 1 can be seen in [Table 1](#pone.0183958.t001){ref-type="table"} (Data of all five studies are available at <https://osf.io/6dcgs/>). We conducted two-step hierarchical regression analyses examining the contribution of PSE and RSE to explaining variance in life satisfaction, positive affect, and meaning in life, respectively. We introduced PSE as a predictor in the first step and introduced RSE as a predictor in the second step, allowing us to examine the unique contribution of each type of self-esteem.

10.1371/journal.pone.0183958.t001

###### Descriptive statistics and bivariate correlations (Study 1).

![](pone.0183958.t001){#pone.0183958.t001g}

  Variables                    *M*    *SD*   1   2                                              3                                              4                                            5
  ---------------------------- ------ ------ --- ---------------------------------------------- ---------------------------------------------- -------------------------------------------- ----------------------------------------------
  1\. Personal Self-Esteem     2.77   0.39   1   .54[\*\*\*](#t001fn003){ref-type="table-fn"}   .34[\*\*\*](#t001fn003){ref-type="table-fn"}   -.03                                         .37[\*\*\*](#t001fn003){ref-type="table-fn"}
  2\. Relational Self-Esteem   3.01   0.40       1                                              .47[\*\*\*](#t001fn003){ref-type="table-fn"}   .23[\*\*](#t001fn002){ref-type="table-fn"}   .39[\*\*\*](#t001fn003){ref-type="table-fn"}
  3\. Life Satisfaction        4.55   0.93                                                      1                                              .21[\*\*](#t001fn002){ref-type="table-fn"}   .51[\*\*\*](#t001fn003){ref-type="table-fn"}
  4\. Positive Affect          2.96   0.57                                                                                                     1                                            .27[\*\*\*](#t001fn003){ref-type="table-fn"}
  5\. Meaning in Life          4.41   0.89                                                                                                                                                  1

Note.

\*\**p* \< .01

\*\*\**p* \< .001.

As can be seen in [Table 2](#pone.0183958.t002){ref-type="table"}, findings indicated that PSE was significantly associated with more life satisfaction and meaning in life, but not significantly associated with positive affect. That is, participants with high PSE felt greater life satisfaction and purpose in life, but did not show elevated positive moods. When RSE was entered in the regression, PSE was not a significant predictor of life satisfaction anymore. In contrast, RSE significantly predicted life satisfaction, suggesting that RSE may contribute to satisfaction with one's own life more than PSE. RSE was also a significant predictor of positive affect and meaning in life, suggesting that people with high RSE experienced more positive affect and purpose in life. Considering the null correlation between PSE and positive affect, PSE acted as a suppressor variable in the relationship between RSE and positive affect \[[@pone.0183958.ref047]\].

10.1371/journal.pone.0183958.t002

###### Standardized regression coefficients for the prediction of life satisfaction and positive affect from personal Self-Esteem and relational Self-Esteem (Study 1).

![](pone.0183958.t002){#pone.0183958.t002g}

                           Step 1                                                 Step 2                                          
  ------------------------ ----------------------------------------------- ------ ----------------------------------------------- -------
  *Life Satisfaction*                                                                                                             
  Personal Self-Esteem     0.34[\*\*\*](#t002fn004){ref-type="table-fn"}   0.17   0.13                                            0.19
  Relational Self-Esteem                                                          0.40[\*\*\*](#t002fn004){ref-type="table-fn"}   0.18
  R^2^~Δ~                  0.12[\*\*\*](#t002fn004){ref-type="table-fn"}          0.21[\*\*\*](#t002fn004){ref-type="table-fn"}   
  *Positive Affect*                                                                                                               
  Personal Self-Esteem     -0.03                                           0.11   -0.21[\*](#t002fn002){ref-type="table-fn"}      0.13
  Relational Self-Esteem                                                          0.34[\*\*\*](#t002fn004){ref-type="table-fn"}   0.12
  R^2^~Δ~                  0.001                                                  0.08[\*\*\*](#t002fn004){ref-type="table-fn"}   
  *Meaning in Life*                                                                                                               
  Personal Self-Esteem     0.37[\*\*\*](#t002fn004){ref-type="table-fn"}   0.16   0.23[\*\*](#t002fn003){ref-type="table-fn"}     0.185
  Relational Self-Esteem                                                          0.27[\*\*\*](#t002fn004){ref-type="table-fn"}   0.179
  R^2^~Δ~                  0.14[\*\*\*](#t002fn004){ref-type="table-fn"}          0.05[\*\*](#t002fn003){ref-type="table-fn"}     

Note.

\**p* \< .05

\*\**p* \< .01

\*\*\**p* \< .001.

Overall, the findings were in line with our predictions showing that RSE was associated with life satisfaction, positive affect, and meaning in life. In contrast, PSE was not significantly associated with positive affect, which was different from previous findings \[[@pone.0183958.ref013]\]. These findings suggest that RSE provides additional explanatory power in predicting subjective well-being. Study 2 aimed to replicate these findings and also included CSE as a predictor in addition to PSE and RSE.

Study 2 {#sec010}
=======

While Study 1 documented evidence that RSE predicted additional variance in well-being outcomes even after controlling for PSE, it did not include CSE as a crucial predictor. Thus, it is not known whether the positive association between RSE and various well-being outcomes will hold once CSE and PSE are both included in the model.

The goal of Study 2 therefore was to further examine the link between RSE and subjective well-being in the presence of CSE. Specifically, we included CSE as an additional predictor and tested whether CSE would provide an additive prediction for subjective well-being beyond PSE and RSE. We also examined whether the findings of Study 1 that RSE was a significant predictor of subjective well-being would be replicated.

Meaning in life was used as an indicator of well-being as in Study 1; moreover, we added another commonly used indicator: subjective vitality which refers to one's conscious experience of possessing energy and vitality \[[@pone.0183958.ref015]\].

Method {#sec011}
------

### Participants {#sec012}

A sample of 151 college students in Macau, China (107 women, with average age 19.47, *SD* = 1.42) who participated in the study in exchange for course credit.

### Materials and procedures {#sec013}

Participants completed the survey in separate cubicles in the laboratory. After providing informed consent, participants responded to the measures on three types of self-esteem, subjective vitality, and meaning in life. Instruments used to measure PSE (α = .81), RSE (α = .84), and meaning in life (α = .86) were the same as those used in Study 1.

CSE was measured with the 16-item Collective Self-Esteem Scale \[[@pone.0183958.ref022]\], which assessed one's worth in relation to general social groups. We operationalized CSE as self-worth derived from participants' identity as Macau residents and adapted all the items to assess their CSE as Macau residents (e.g., "I feel good about being a Macau resident"). This is in line with previous research which has shown that individuals can derive self-esteem from their ethnic identity \[[@pone.0183958.ref048]\]. Participants answered the items on a 4-point Likert scale ranging from 1 (*strongly disagree*) to 4 (*strongly agree*). Items were averaged, with a higher score indicating higher CSE (α = .74).

Individuals' collective self-esteem could be dependent on their identification with their ethnic group, and group identification has been found to be associated with well-being \[[@pone.0183958.ref049]\]. Therefore, in this study, we also assessed participants' identification with their ethnic group using two items: "Do you identify yourself as a Macau resident?" and "Would you like to be seen as a Macau resident?" Participants answered the items on a 5-point Likert scale ranging from 1 (*strongly disagree*) to 5 (*strongly agree*) (α = .92).

Subjective vitality was assessed with the 7-item Subjective Vitality Scale \[[@pone.0183958.ref015]\], which measured a sense of aliveness and energy. Participants answered the items (e.g., "I feel alive and vital") on a 7-point Likert scale ranging from 1 (*not at all true*) to 7 (*very true*). Items were averaged, with a higher score indicating greater feelings of energy and aliveness (α = .86).

Results and discussion {#sec014}
----------------------

A preliminary analysis showed that participants had a strong identification with Macau (*M* = 4.00, *SD* = .78). Identification was significantly associated with CSE (*r* = .19, *p* = .02). To minimize the impact of identification on the relationship between CSE and subjective well-being, we excluded 6 participants with low identification (i.e., participants who indicated that they didn't identify themselves as Macau residents; identification values \< 3). Therefore, the sample of 145 participants left in the further analysis represented a group of participants with strong identification with Macau.

The descriptive statistics and correlations between the predictors and subjective well-being can be seen in [Table 3](#pone.0183958.t003){ref-type="table"}. To test our predictions, we conducted two hierarchical regression analyses to examine the associations of three types of self-esteem with meaning in life and subjective vitality, respectively. In both regression analyses, again, PSE was entered as a predictor in the first step, and RSE and CSE were introduced in the second step.

10.1371/journal.pone.0183958.t003

###### Descriptive statistics and bivariate correlations (Study 2).

![](pone.0183958.t003){#pone.0183958.t003g}

  Variables                    *M*    *SD*   1   2                                              3                                              4                                              5
  ---------------------------- ------ ------ --- ---------------------------------------------- ---------------------------------------------- ---------------------------------------------- ----------------------------------------------
  1\. Personal Self-Esteem     2.79   0.37   1   .54[\*\*\*](#t003fn002){ref-type="table-fn"}   .36[\*\*\*](#t003fn002){ref-type="table-fn"}   .57[\*\*\*](#t003fn002){ref-type="table-fn"}   .40[\*\*\*](#t003fn002){ref-type="table-fn"}
  2\. Relational Self-Esteem   3.07   0.39       1                                              .34[\*\*\*](#t003fn002){ref-type="table-fn"}   .58[\*\*\*](#t003fn002){ref-type="table-fn"}   .42[\*\*\*](#t003fn002){ref-type="table-fn"}
  3\. Collective Self-Esteem   2.83   0.24                                                      1                                              .34[\*\*\*](#t003fn002){ref-type="table-fn"}   .31[\*\*\*](#t003fn002){ref-type="table-fn"}
  4\. Subjective Vitality      4.82   0.78                                                                                                     1                                              .45[\*\*\*](#t003fn002){ref-type="table-fn"}
  5\. Meaning in Life          4.82   0.78                                                                                                                                                    1

Note.

\*\*\**p* \< .001.

As can be seen in [Table 4](#pone.0183958.t004){ref-type="table"}, PSE was positively associated with both meaning in life and subjective vitality, and these effects were still significant when RSE and CSE were introduced in the regression equation. RSE was also positively associated with both meaning in life and subjective vitality. In contrast, CSE showed only a marginally significant association with meaning in life and no significant association with subjective vitality.

10.1371/journal.pone.0183958.t004

###### Standardized regression coefficients for the prediction of subjective vitality and meaning in life from personal Self-Esteem, relational Self-Esteem, and collective Self-Esteem (Study 2).

![](pone.0183958.t004){#pone.0183958.t004g}

                           Step 1                                                 Step 2                                          
  ------------------------ ----------------------------------------------- ------ ----------------------------------------------- ------
  *Subjective Vitality*                                                                                                           
  Personal Self-Esteem     0.57[\*\*\*](#t004fn005){ref-type="table-fn"}   0.15   0.34[\*\*\*](#t004fn005){ref-type="table-fn"}   0.16
  Relational Self-Esteem                                                          0.36[\*\*\*](#t004fn005){ref-type="table-fn"}   0.15
  Collective Self-Esteem                                                          0.1                                             0.22
  R^2^~Δ~                  0.33[\*\*\*](#t004fn005){ref-type="table-fn"}          0.11[\*\*\*](#t004fn005){ref-type="table-fn"}   
  *Meaning in Life*                                                                                                               
  Personal Self-Esteem     0.40[\*\*\*](#t004fn005){ref-type="table-fn"}   0.20   0.21[\*](#t004fn003){ref-type="table-fn"}       0.24
  Relational Self-Esteem                                                          0.26[\*\*](#t004fn004){ref-type="table-fn"}     0.22
  Collective Self-Esteem                                                          0.14[^+^](#t004fn002){ref-type="table-fn"}      0.32
  R^2^~Δ~                  0.16[\*\*\*](#t004fn005){ref-type="table-fn"}          0.08[\*\*](#t004fn004){ref-type="table-fn"}     

Note.

^+^*p* = .08

\**p* \< .05

\*\**p* \< .01

\*\*\**p* \< .001.

These results replicated the findings of Study 1 which found that RSE was a significant predictor of subjective well-being, even when controlling for PSE. In addition, CSE was found to be a weaker predictor relative to PSE and RSE. These findings are consistent with our hypotheses.

Study 3 {#sec015}
=======

The goal of Study 3 was to replicate the findings in Study 2 that RSE was a significant predictor of subjective well-being when using a different outcome variable and when controlling for self-construal. In Study 3, we used another important indicator of subjective well-being, happiness, together with life satisfaction. Based on the results of Study 2, we predicted that both PSE and RSE would be associated with more life satisfaction and greater happiness but that CSE would be a weaker predictor.

In Study 3, we wanted to investigate whether the relations between self-esteem and subjective well-being would hold when controlling for self-construal. Previous studies have shown that independent and interdependent self-construals were significant predictors of subjective well-being \[[@pone.0183958.ref038], [@pone.0183958.ref041]\]. It is plausible that not all three types of self-esteem would predict well-being after controlling for self-construal. We therefore included independent and interdependent self-construals as covariates and tested whether PSE, RSE, and CSE would still account for additional variance in well-being. If PSE, RSE, and CSE could demonstrate incremental predictive validity beyond the effects of self-construal then we would have greater confidence in the utility of the self-esteem constructs in understanding well-being.

Method {#sec016}
------

### Participants {#sec017}

A sample of 118 college students in Macau, China (69 women, with average age 19.36, *SD* = 1.29) who participated in the study in exchange for course credit.

### Materials and procedure {#sec018}

Participants completed the survey in separate cubicles in the laboratory. After providing informed consent, participants responded to a questionnaire measuring the three types of self-esteem, life satisfaction, happiness, and independent and interdependent self-construal. The measures of PSE (α = .79), RSE (α = .82), and life satisfaction (α = .88) were the same as those used in Study 1. The measure of CSE (α = .82) was the same as that used in Study 2.

Happiness was assessed with the 4-item Subjective Happiness Scale \[[@pone.0183958.ref050]\], which measured global subjective happiness. Participants answered the items (e.g., "Compared to most of my peers, I consider myself less/more happy") on a 7-point Likert scale ranging from 1 (*very unhappy*) to 7 (*very happy*). Items were averaged, with a higher score indicating greater happiness (α = .75).

Independent and interdependent self-construals were measured with the 16-item Individualism-Collectivism Scale \[[@pone.0183958.ref051]\], which measured one's individualistic (e.g., \"I\'d rather depend on myself than others.\") and collectivistic orientations (e.g., \"I feel good when I cooperate with others.\"). Participants answered the items on a 4-point Likert scale ranging from 1 (strongly disagree) to 4 (strongly agree). Items were averaged for independent self-construal (α = .71) and interdependent self-construal (α = .71), respectively, with a higher score indicating stronger self-construal.

Results and discussion {#sec019}
----------------------

The descriptive statistics and correlations for Study 3 can be seen in [Table 5](#pone.0183958.t005){ref-type="table"}. To test our predictions, we conducted two hierarchical regression analyses to examine the associations of the three types of self-esteem with life satisfaction and happiness, respectively. In both regression analyses, independent and interdependent self-construals were entered as predictors in the first step; PSE was entered as a predictor in the second step; and RSE and CSE were introduced in the third step.

10.1371/journal.pone.0183958.t005

###### Descriptive statistics and bivariate correlations (Study 3).

![](pone.0183958.t005){#pone.0183958.t005g}

  Variables                           *M*    *SD*   1   2                                              3                                              4                                              5                                              6                                            7
  ----------------------------------- ------ ------ --- ---------------------------------------------- ---------------------------------------------- ---------------------------------------------- ---------------------------------------------- -------------------------------------------- --------------------------------------------
  1\. Personal Self-Esteem            2.76   0.34   1   .57[\*\*\*](#t005fn005){ref-type="table-fn"}   .41[\*\*\*](#t005fn005){ref-type="table-fn"}   .66[\*\*\*](#t005fn005){ref-type="table-fn"}   .47[\*\*\*](#t005fn005){ref-type="table-fn"}   .24[\*\*](#t005fn004){ref-type="table-fn"}   .22[\*](#t005fn003){ref-type="table-fn"}
  2\. Relational Self-Esteem          2.98   0.35       1                                              .38[\*\*\*](#t005fn005){ref-type="table-fn"}   .62[\*\*\*](#t005fn005){ref-type="table-fn"}   .41[\*\*\*](#t005fn005){ref-type="table-fn"}   .14                                          .31[\*\*](#t005fn004){ref-type="table-fn"}
  3\. Collective Self-Esteem          2.75   0.36                                                      1                                              .35[\*\*\*](#t005fn005){ref-type="table-fn"}   .33[\*\*\*](#t005fn005){ref-type="table-fn"}   .05                                          .30[\*\*](#t005fn004){ref-type="table-fn"}
  4\. Life Satisfaction               4.70   1.16                                                                                                     1                                              .64[\*\*\*](#t005fn005){ref-type="table-fn"}   .00                                          .19[\*](#t005fn003){ref-type="table-fn"}
  5\. Happiness                       4.46   0.94                                                                                                                                                    1                                              -.07                                         .18[^+^](#t005fn002){ref-type="table-fn"}
  6\. Independent self-construal      3.47   0.53                                                                                                                                                                                                   1                                            .11
  7\. Interdependent self-construal   3.69   0.45                                                                                                                                                                                                                                                1

Note.

^+^*p* = .06

\**p* \< .05

\*\**p* \< .01

\*\*\**p* \< .001.

As can be seen in [Table 6](#pone.0183958.t006){ref-type="table"}, PSE was positively associated with both life satisfaction and happiness, and these effects were still significant when RSE and CSE were introduced in the regression model. RSE was also positively associated with both life satisfaction and happiness. In contrast, CSE showed no significant association with either life satisfaction or happiness.

10.1371/journal.pone.0183958.t006

###### Standardized regression coefficients for the prediction of life satisfaction and happiness from personal Self-Esteem, relational Self-Esteem, and collective Self-Esteem (Study 3).

![](pone.0183958.t006){#pone.0183958.t006g}

                                  Step 1                                             Step 2                                                 Step 3                                          
  ------------------------------- ------------------------------------------- ------ ----------------------------------------------- ------ ----------------------------------------------- ------
  *Life Satisfaction*                                                                                                                                                                       
  Independent self-construal      -0.02                                       0.20   -0.17[\*](#t006fn003){ref-type="table-fn"}      0.16   -0.16[\*](#t006fn003){ref-type="table-fn"}      0.14
  Interdependent self-construal   0.19[\*](#t006fn003){ref-type="table-fn"}   0.24   0.06                                            0.18   -0.02                                           0.18
  Personal Self-Esteem                                                               0.69[\*\*\*](#t006fn005){ref-type="table-fn"}   0.25   0.47[\*\*\*](#t006fn005){ref-type="table-fn"}   0.28
  Relational Self-Esteem                                                                                                                    0.36[\*\*\*](#t006fn005){ref-type="table-fn"}   0.26
  Collective Self-Esteem                                                                                                                    0.03                                            0.23
  R^2^~Δ~                         0.04                                               0.43[\*\*\*](#t006fn005){ref-type="table-fn"}          0.09[\*\*\*](#t006fn005){ref-type="table-fn"}   
  *Happiness*                                                                                                                                                                               
  Independent self-construal      -0.09                                       0.16   -0.2                                            0.15   -0.19[\*](#t006fn003){ref-type="table-fn"}      0.15
  Interdependent self-construal   0.19[\*](#t006fn003){ref-type="table-fn"}   0.19   0.09                                            0.17   0.03                                            0.18
  Personal Self-Esteem                                                               0.49[\*\*\*](#t006fn005){ref-type="table-fn"}   0.23   0.36[\*\*](#t006fn004){ref-type="table-fn"}     0.28
  Relational Self-Esteem                                                                                                                    0.18[^+^](#t006fn002){ref-type="table-fn"}      0.27
  Collective Self-Esteem                                                                                                                    0.12                                            0.24
  R^2^~Δ~                         0.04                                               0.22[\*\*\*](#t006fn005){ref-type="table-fn"}          0.04[^+^](#t006fn002){ref-type="table-fn"}      

Note.

^+^*p* \< .10

\**p* \< .05

\*\**p* \< .01

\*\*\**p* \< .001.

Overall, the findings replicated the observed associations of the three types of self-esteem with subjective well-being in Study 2. Results of Study 3 indicated that people with high PSE and RSE reported more life satisfaction, but this effect was not observed for CSE. Study 3 also extended Study 2 by demonstrating the predictive effect of PSE and RSE on happiness. CSE was not a significant predictor of happiness. In addition, the predictions of PSE and RSE held even when controlling for independent and interdependent self-construals.

Study 4 {#sec020}
=======

The goal of Study 4 was to extend Studies 1--3. In Studies 2--3, CSE was operationalized as self-worth derived from participants' identity as Macau residents. In Study 4, we used *nationality* as a different operationalization of CSE. Nationality is one of the most common group identities identified in previous research \[[@pone.0183958.ref021]\]. Hence, we operationalized CSE as self-worth derived from participants' identity as Chinese in Study 4. In addition, we included independent and interdependent self-construals as covariates, similar to what we did in Study 3. In Study 4, we adopted life satisfaction and positive affect as indicators of subjective well-being, using the same measures as those used in Study 1.

Method {#sec021}
------

### Participants {#sec022}

A sample of 297 college students in Macau, China (167 women, with average age 18.94, *SD* = 1.21) who participated in the study in exchange for course credit.

### Materials and procedure {#sec023}

Participants completed the survey online. After providing informed consent, participants completed a survey containing measures on the constructs. The measures on PSE (α = .85), RSE (α = .81), life satisfaction (α = .87), and positive affect (α = .87) were the same as those used in Study 1. The measures of independent self-construal (α = .68) and interdependent self-construal (α = .69) were the same as those used in Study 4.

The measure of CSE was the same as that used in Study 3, except that we operationalized CSE as participants' self-esteem in relation to their Chinese identity. Specifically, we adapted all the items to assess their CSE as a Chinese (e.g., "I feel good about being a Chinese") (α = .88).

Results and discussion {#sec024}
----------------------

The descriptive statistics and correlations for Study 4 can be seen in [Table 7](#pone.0183958.t007){ref-type="table"}. We conducted two hierarchical regression analyses to examine the associations of three types of self-esteem with life satisfaction and positive affect, respectively. The analytic methods were the same as Study 3 (see [Table 8](#pone.0183958.t008){ref-type="table"}).

10.1371/journal.pone.0183958.t007

###### Descriptive statistics and bivariate correlations (Study 4).
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  Variables                           *M*    *SD*   1   2                                              3                                              4                                              5                                              6                                              7
  ----------------------------------- ------ ------ --- ---------------------------------------------- ---------------------------------------------- ---------------------------------------------- ---------------------------------------------- ---------------------------------------------- ----------------------------------------------
  1\. Personal Self-Esteem            2.83   0.45   1   .62[\*\*\*](#t007fn004){ref-type="table-fn"}   .39[\*\*\*](#t007fn004){ref-type="table-fn"}   .48[\*\*\*](#t007fn004){ref-type="table-fn"}   .52[\*\*\*](#t007fn004){ref-type="table-fn"}   0.01                                           .21[\*\*\*](#t007fn004){ref-type="table-fn"}
  2\. Relational Self-Esteem          2.97   0.37       1                                              .42[\*\*\*](#t007fn004){ref-type="table-fn"}   .44[\*\*\*](#t007fn004){ref-type="table-fn"}   .54[\*\*\*](#t007fn004){ref-type="table-fn"}   .12[\*](#t007fn002){ref-type="table-fn"}       .43[\*\*\*](#t007fn004){ref-type="table-fn"}
  3\. Collective Self-Esteem          2.57   0.40                                                      1                                              .26[\*\*\*](#t007fn004){ref-type="table-fn"}   .30[\*\*\*](#t007fn004){ref-type="table-fn"}   -0.03                                          .19[\*\*](#t007fn003){ref-type="table-fn"}
  4\. Life Satisfaction               4.70   1.04                                                                                                     1                                              .39[\*\*\*](#t007fn004){ref-type="table-fn"}   -0.03                                          .34[\*\*\*](#t007fn004){ref-type="table-fn"}
  5\. Positive Affect                 3.14   0.61                                                                                                                                                    1                                              .29[\*\*\*](#t007fn004){ref-type="table-fn"}   .25[\*\*\*](#t007fn004){ref-type="table-fn"}
  6\. Independent self-construal      3.46   0.50                                                                                                                                                                                                   1                                              .16[\*\*](#t007fn003){ref-type="table-fn"}
  7\. Interdependent self-construal   3.65   0.46                                                                                                                                                                                                                                                  1

Note.

\**p* \< .05

\*\**p* \< .01

\*\*\**p* \< .001.

10.1371/journal.pone.0183958.t008

###### Standardized regression coefficients for the prediction of life satisfaction and positive affect from personal Self-Esteem, relational Self-Esteem, and collective Self-Esteem (Study 4).
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                                  Step 1                                                 Step 2                                                 Step 3                                          
  ------------------------------- ----------------------------------------------- ------ ----------------------------------------------- ------ ----------------------------------------------- ------
  *Life Satisfaction*                                                                                                                                                                           
  Independent self-construal      -0.09                                           0.12   -0.07                                           0.1    -0.08                                           0.1
  Interdependent self-construal   0.35[\*\*\*](#t008fn004){ref-type="table-fn"}   0.13   0.26[\*\*\*](#t008fn004){ref-type="table-fn"}   0.12   0.22[\*\*\*](#t008fn004){ref-type="table-fn"}   0.12
  Personal Self-Esteem                                                                   0.43[\*\*\*](#t008fn004){ref-type="table-fn"}   0.13   0.35[\*\*\*](#t008fn004){ref-type="table-fn"}   0.16
  Relational Self-Esteem                                                                                                                        0.14[\*](#t008fn003){ref-type="table-fn"}       0.19
  Collective Self-Esteem                                                                                                                        0.02                                            0.14
  R^2^~Δ~                         0.12[\*\*\*](#t008fn004){ref-type="table-fn"}          0.18[\*\*\*](#t008fn004){ref-type="table-fn"}          0.01[^+^](#t008fn002){ref-type="table-fn"}      
  *Positive Affect*                                                                                                                                                                             
  Independent self-construal      0.26[\*\*\*](#t008fn004){ref-type="table-fn"}   0.07   0.27[\*\*\*](#t008fn004){ref-type="table-fn"}   0.06   0.26[\*\*\*](#t008fn004){ref-type="table-fn"}   0.06
  Interdependent self-construal   0.21[\*\*\*](#t008fn004){ref-type="table-fn"}   0.07   0.10[\*](#t008fn003){ref-type="table-fn"}       0.07   0.02                                            0.07
  Personal Self-Esteem                                                                   0.48[\*\*\*](#t008fn004){ref-type="table-fn"}   0.07   0.30[\*\*\*](#t008fn004){ref-type="table-fn"}   0.09
  Relational Self-Esteem                                                                                                                        0.30[\*\*\*](#t008fn004){ref-type="table-fn"}   0.11
  Collective Self-Esteem                                                                                                                        0.06                                            0.08
  R^2^~Δ~                         0.13[\*\*\*](#t008fn004){ref-type="table-fn"}          0.22[\*\*\*](#t008fn004){ref-type="table-fn"}          0.06[\*\*\*](#t008fn004){ref-type="table-fn"}   

Note.

^+^*p* \< .10

\**p* ≤ .05

\*\*\**p* \< .001.

First, we found that PSE was associated with both life satisfaction and positive affect. PSE was still a significant predictor after RSE and CSE were introduced in the regression. RSE was also a significant predictor for both life satisfaction and positive affect. In contrast, CSE was not a significant predictor of either life satisfaction or positive affect.

These findings conceptually replicated and extended the findings of Studies 1--3: Participants with high RSE reported greater life satisfaction and more positive affect. PSE was still a significant predictor of both life satisfaction and positive affect. Consistent with the findings of Studies 2--3, CSE did not emerge as a predictor of either life satisfaction or positive affect.

Study 5 {#sec025}
=======

Study 5 aimed to further examine the link between three types of self-esteem and well-being while addressing methodological limitations imposed by the cross-sectional designs of Studies 1--4. For this purpose, we conducted a 1-month longitudinal study and surveyed students' self-esteem and well-being at two time points. The study investigated whether, when controlling for baseline differences, changes in the types of self-esteem would predict changes in subsequent well-being.

An important strength of Study 5 is that we measured the different types of self-esteem and the outcome variable across the two time points. When the prior level of an outcome (e.g., well-being) is not statistically accounted for, the evidence of prospective effects can be confounded by the concurrent relations between the constructs. Estimates of prospective effects might be somewhat misleading \[[@pone.0183958.ref052]\]. Therefore, in this study we also controlled for the effects of Time 1 well-being on Time 2 well-being.

We hypothesized that higher PSE and RSE over time would be associated with better well-being, whereas CSE would not be a significant predictor. In this study, subjective well-being was operationalized as life satisfaction.

Method {#sec026}
------

### Participants {#sec027}

Participants were 111 college students in Macau, China (70 women, 36 men, and 5 didn't report gender) with average age of 19.26 years (*SD* = 1.15). Students participated in the study in exchange for course credit.

### Design and procedure {#sec028}

The study used a longitudinal design. Students who agreed to participate in the study completed the Time 1 survey online. They provided their email address so that they can be contacted to participate at Time 2. Among the 111 participants, 7 participants were excluded from further analysis: 5 participants did not complete the survey and 2 participants completed the Time 1 survey less than 3 minutes (They also responded to all items---both positively and negatively worded items---with the same choice in the Likert scale). Hence, these 7 participants were not contacted to participate in the Time 2 survey, leaving 104 potential participants for the Time 2 survey. The Time 2 survey (*N* = 82) was collected 1 month later. Among the 82 participants, 8 participants were excluded from further analysis: 3 participants did not complete the survey and 5 participants completed the Time 2 survey less than 3 minutes (They also responded to all items with the same choice in the Likert scale). Hence, the final sample was 74 participants at the Time 2 point.

### Materials {#sec029}

Both the Time 1 and Time 2 surveys included measures on PSE, RSE, CSE, and life satisfaction. The measures of PSE, RSE, CSE, and life satisfaction were the same as those used in Study 3. All the measures showed acceptable reliabilities with Cronbach's alphas \> .74, as shown in [Table 9](#pone.0183958.t009){ref-type="table"}.

10.1371/journal.pone.0183958.t009

###### Descriptive statistics and bivariate correlations (Study 5).

![](pone.0183958.t009){#pone.0183958.t009g}

  Variables   *M*    *SD*   Cronbach's alpha   T1 PSE   T1 RSE                                         T1 CSE                                         T1 LS                                          T2 PSE                                         T2 RSE                                         T2 CSE                                         T2 LS
  ----------- ------ ------ ------------------ -------- ---------------------------------------------- ---------------------------------------------- ---------------------------------------------- ---------------------------------------------- ---------------------------------------------- ---------------------------------------------- ----------------------------------------------
  T1 PSE      2.75   0.38   0.84               1        .69[\*\*\*](#t009fn004){ref-type="table-fn"}   .41[\*\*\*](#t009fn004){ref-type="table-fn"}   .64[\*\*\*](#t009fn004){ref-type="table-fn"}   .75[\*\*\*](#t009fn004){ref-type="table-fn"}   .50[\*\*\*](#t009fn004){ref-type="table-fn"}   0.21                                           .55[\*\*\*](#t009fn004){ref-type="table-fn"}
  T1 RSE      2.99   0.39   0.85                        1                                              .29[\*\*](#t009fn003){ref-type="table-fn"}     .67[\*\*\*](#t009fn004){ref-type="table-fn"}   .60[\*\*\*](#t009fn004){ref-type="table-fn"}   .70[\*\*\*](#t009fn004){ref-type="table-fn"}   0.18                                           .52[\*\*\*](#t009fn004){ref-type="table-fn"}
  T1 CSE      2.75   0.24   0.74                                                                       1                                              .25[\*](#t009fn002){ref-type="table-fn"}       .31[\*\*](#t009fn003){ref-type="table-fn"}     .28[\*](#t009fn002){ref-type="table-fn"}       .74[\*\*\*](#t009fn004){ref-type="table-fn"}   .26[\*](#t009fn002){ref-type="table-fn"}
  T1 LS       4.62   1.14   0.91                                                                                                                      1                                              .55[\*\*\*](#t009fn004){ref-type="table-fn"}   .54[\*\*\*](#t009fn004){ref-type="table-fn"}   0.15                                           .82[\*\*\*](#t009fn004){ref-type="table-fn"}
  T2 PSE      2.72   0.35   0.87                                                                                                                                                                     1                                              .59[\*\*\*](#t009fn004){ref-type="table-fn"}   .27[\*](#t009fn002){ref-type="table-fn"}       .50[\*\*\*](#t009fn004){ref-type="table-fn"}
  T2 RSE      3.03   0.34   0.87                                                                                                                                                                                                                    1                                              .33[\*\*](#t009fn003){ref-type="table-fn"}     .53[\*\*\*](#t009fn004){ref-type="table-fn"}
  T2 CSE      2.74   0.28   0.82                                                                                                                                                                                                                                                                   1                                              0.21
  T2 LS       4.59   1.10   0.91                                                                                                                                                                                                                                                                                                                  1

Note.

\**p* \< .05

\*\**p* \< .01

\*\*\**p* \< .001.

PSE = personal self-esteem; RSE = relational self-esteem; CSE = collective self-esteem; LS = life satisfaction.

Results and discussion {#sec030}
----------------------

We conducted a regression analysis predicting Time 2 life satisfaction while controlling for Time 1 life satisfaction. We included the three types of self-esteem at both Time 1 and Time 2 as predictors. [Table 10](#pone.0183958.t010){ref-type="table"} shows the longitudinal relationships among the variables.

10.1371/journal.pone.0183958.t010

###### Standardized regression coefficients for the prediction of life satisfaction from personal Self-Esteem, relational Self-Esteem, and collective Self-Esteem at two time points (Study 5).

![](pone.0183958.t010){#pone.0183958.t010g}

                                  Step 1                                                 Step 2                                                 Step 3                                          
  ------------------------------- ----------------------------------------------- ------ ----------------------------------------------- ------ ----------------------------------------------- ------
  Block 1                                                                                                                                                                                       
      T1 Life Satisfaction        0.88[\*\*\*](#t010fn004){ref-type="table-fn"}   0.09   0.88[\*\*\*](#t010fn004){ref-type="table-fn"}   0.09   0.87[\*\*\*](#t010fn004){ref-type="table-fn"}   0.09
      T1 Personal Self-Esteem     0.07                                            0.28   0.00                                            0.33   0.07                                            0.34
      T1 Relational Self-Esteem   -0.17                                           0.28   -0.18                                           0.28   -0.30[\*](#t010fn003){ref-type="table-fn"}      0.31
      T1 Collective Self-Esteem   0.04                                            0.35   0.04                                            0.35   -0.04                                           0.50
  Block 2                                                                                                                                                                                       
      T2 Personal Self-Esteem                                                            0.12                                            0.32   0.03                                            0.34
  Block 3                                                                                                                                                                                       
      T2 Relational Self-Esteem                                                                                                                 0.20[^+^](#t010fn002){ref-type="table-fn"}      0.33
      T2 Collective Self-Esteem                                                                                                                 0.08                                            0.40
  R^2^~Δ~                         0.69[\*\*\*](#t010fn004){ref-type="table-fn"}          0.01                                                   0.02[^+^](#t010fn002){ref-type="table-fn"}      

Note.

^+^*p* \< .08

\**p* ≤ .05

\*\*\**p* \< .001.

We regressed T2 life satisfaction on T1 life satisfaction, T1 PSE, T1 RSE and T1 CSE which were all entered in Block 1. To control for the predictive effect of T2 PSE, we included T2 PSE in Block 2. Lastly, we included T2 RSE and T2 CSE in Block 3. As shown in Step 1, the T1 variables predicted T2 life satisfaction, although only T1 life satisfaction was a significant predictor. This pattern did not change when T2 PSE was added as a predictor in Step 2. In Step 3, T1 life satisfaction was still significantly associated with T2 life satisfaction. More importantly, T2 RSE emerged as a significant predictor for T2 life satisfaction, though the effect was marginally significant (*p* = .057). In contrast, T2 PSE and T2 CSE were not significant predictors. In addition, we also observed that T1 RSE became a significant predictor of T2 life satisfaction. Considering the positive bivariate correlation between T1 RSE and T2 life satisfaction (*r* = .54), the negative association of T1 RSE with T2 life satisfaction in the regression equation could be regarded as a suppression effect.

Overall, the findings of Study 5 replicated what we found in Studies 1--4: participants high in RSE reported greater life satisfaction, whereas CSE was a nonsignificant predictor of life satisfaction. In contrast, PSE was not a significant predictor of T2 life satisfaction after controlling for baseline life satisfaction. Although this finding was surprising, it was consistent with what we found in Study 1 wherein PSE was not associated with life satisfaction when controlling for RSE.

General discussion {#sec031}
==================

In recent years, researchers have distinguished three unique self-aspects and three types of self-esteem \[[@pone.0183958.ref007], [@pone.0183958.ref008], [@pone.0183958.ref018], [@pone.0183958.ref032]\]. But are all three types of self-esteem associated with subjective well-being? The five studies reported here offer a tentative answer: Both PSE and RSE are positive predictors of subjective well-being, and it seems that RSE is more salient compared to PSE at least in the collectivist Chinese context. CSE was only weakly associated with subjective well-being. Specifically, when controlling for PSE, RSE was positively associated with life satisfaction (Studies 1, 3 and 4), positive affect (Studies 1 and 4), meaning in life (Studies 1 and 2), and happiness (Study 3). Moreover, RSE was associated with greater life satisfaction over a 1-month period (Study 5). In contrast, CSE was not a significant predictor of subjective well-being in any of the five studies.

The findings of RSE replicate previous studies \[[@pone.0183958.ref039], [@pone.0183958.ref053]\] showing that people high in RSE tend to have better subjective well-being. The current study extends previous research in three ways. First, multiple indicators of subjective well-being were utilized including life satisfaction, positive affect, meaning in life, subjective vitality, and happiness. RSE was found to be positively associated with different aspects of subjective well-being, suggesting that the pursuit of self-worth through one\'s relationships with significant others might make people feel more positive and happy and be more satisfied with their lives. Second, the relationship between RSE and subjective well-being held even when controlling for several covariates including PSE, CSE, and independent and interdependent self-construal. This indicates the unique role of RSE in predicting well-being. Third, Study 5 adopted a longitudinal design, which addressed the methodological limitations of previous cross-sectional studies. We showed that individuals may optimize their well-being over time when they are able to maintain high levels of self-esteem through their relationships with significant others.

The positive association of PSE with subjective well-being is in line with previous findings \[[@pone.0183958.ref009], [@pone.0183958.ref013]--[@pone.0183958.ref015], [@pone.0183958.ref054]\] showing that people high in self-esteem tend to report stronger life satisfaction, positive affect, meaning in life, and subjective vitality. Interestingly, in our study, PSE was not associated with life satisfaction when controlling for RSE and CSE; instead, RSE emerged as a stronger predictor (Studies 1, 2, and 5). These findings were consistent with the cross-cultural literature which shows that among East Asians, interdependent self-construal is more salient compared to the independent self-construal \[[@pone.0183958.ref026]\] as well as previous research \[[@pone.0183958.ref038]\] showing that the predictive effect of PSE on well-being among East Asians was not as strong as the effect among Westerners. The findings of the current study with regard to the primacy of RSE also corroborate previous experimental research which showed that East Asians mainly relied on RSE (but not PSE) to buffer death-related anxiety, but Westerners mainly counted on PSE (but not RSE) to reduce anxiety \[[@pone.0183958.ref040]\]. We suggest that RSE may be a stronger predictor of adaptive outcomes compared to PSE among more collectivist East Asians at least.

In contrast to PSE and RSE, CSE was not associated with subjective well-being across the four studies (perhaps an exception is that CSE was marginally associated with meaning in life in Study 2). This result appears surprising because previous findings showed that CSE contributed to subjective well-being, even after controlling for PSE \[[@pone.0183958.ref027], [@pone.0183958.ref031]\]. We conjecture that the non-significant association between CSE and well-being might be due to the lower priority allocated to the collective self (even among East Asians). Recently, researchers have found that both the individual self and the relational self have greater motivational primacy compared to the collective self \[[@pone.0183958.ref007]\]. If individuals do not consider the collective self as an important aspect of self-identity, it is reasonable to observe that CSE is not systematically associated to life satisfaction. These findings suggest that CSE may not be as relevant as PSE and RSE in understanding subjective well-being.

Considering that culture profoundly affects how people evaluate themselves \[[@pone.0183958.ref026]\], we suspect that among the three types of self-esteem, PSE could be a reliable predictor of well-being among Westerners and RSE might also be associated with well-being. However, CSE might have a very limited predictive effect on subjective well-being. Future studies need to examine the associations of the three types of self-esteem with subjective well-being in individualistic societies.

Although we observed a consistent pattern with RSE across five studies including a longitudinal survey, the conclusions should be interpreted with caution because our data were correlational and do not indicate causal relations. While it is plausible that RSE contributes to subjective well-being, we cannot rule out that subjective well-being leads to better self-esteem. To answer these questions, future research can utilize both longitudinal and experimental studies to establish the causal relationship between self-esteem and subjective well-being. In addition, our studies exclusively relied on college students' self-reports of RSE and CSE. Future research might consider gathering information about individuals' self-esteem from other sources, such as their close others, classmates, and teachers. Last, multiple indicators of well-being adopted in each study were correlated with each other so that the prediction of self-esteem on one indicator (e.g., life satisfaction) may be partially due to the association of self-esteem with another indicator of well-being (e.g., happiness). Future studies are needed to replicate the current findings by controlling for shared variance among multiple indicators of well-being (e.g., using structural equation modeling).

In spite of these limitations, the five studies presented here consistently demonstrated that self-esteem at the relational level (but not the collective level) is robustly related to subjective well-being. These findings contribute substantially to current theorizing on self-esteem and may be useful in developing interventions aimed at optimizing individuals\' well-being.
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